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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon 
nanotube device which is capable of efficiently ^ 
allowing current to flow through the carbon nanotubes 
by joining one end or both ends of each of carbon 
nanotubes to the electrode on a substrate provided 
with an electrode and further, capable of controlling 
the amount of current flowing through the carbon M, 
nanotubes with a magnetic field. 
SOLUTION: This manufacture comprises heating a 
substrate 30 that has a surface layer in which 
catalyst hyperfine particles 33 each contg. Fe, Co or 
Ni are dispersed in a material consisting essentially of 0 
Cu f Ag ? Au or Cr, to 400 to 800° C in an atmosphere 
contg. ethylene, acetylene or gaseous carbon 
monoxide as a gaseous raw material, to subject the 
gaseous raw material to thermal decomposition and 
thereby to grow carbon nanotubes 35 on the surface $ 
of the substrate 30. 
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eld Emission-Scanning ElectronMicroscope: fUWfeHi 

t>® 3 d ) ic^-r «t 9 Kmm=f-^m^±.\^(D^^f, 
40 *fcs i ^^/N-x^-eiiftfeSEjem^SrCuici^m* 

[0 0 6 2] nbtltcX-rt^-)- / — -f7'*4*tc 

™rt*-l-a^-T^-t^Ji*Mi.b.fc.«^.««lCjEfla«E. 
50 Sr^^^$*fc^<«:tt;|S?Ur l«Tl5^#^ofc 0 c 
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^(Om^Wrf^f&^i: 1 0 0 0 (Oe) PnADUfcirC 
^. SrF-JjcttJfia 5 1 0%l6j±Lfc o -^li^-^v^-y 
^a— yiC«^$ixTV^F e, Co. Ni^ifOffitS 

1006 3] ggi£^2 

KSWfiaJSr, HI5O(ig!llSiatia4^e«lB&0Srfflv^-C 
B 5 leftist, a) {i±A^^fc¥ffi»S0. 
b) I^WffiBgia-C-fcio 

[006 4 j mi&mi kfsim\cRFmmx'<v * 9 

£#5 0±\cmm2 0 0 nmjfclgbfc. 
y*!)V^tt»RFi^4 0 0W, Ar = 5mTor 
r^ffl^-C-fc*). Co : C u <Df&ftiti± 1 : 4 

" 7 T o r r <£*3g4>-C'4 5 0"CX'2 0^T=— /l^S 
i:. MI^Co^tflJBUS^IIItl 0 nm©C 

oj@^^^9iSi^ai'^®csnfc«{SA5^5>n. 

Sf45^t,*i^ : S:20sccm#ALtEje; 
S28rt«aE;*)£5 OC^tf/HClbfc. ^bTg5^&7 
^^Sr^tt-L-CS^iaaS: 6 0 CClc bfc. ifi«AS£5£ 
bfc&, iifTtf 1 0%* -C'tlRUfcil^g 
i20scc m>g A LTSf5^rtOEE^» S: 1 0 
0 0/<XDMZVX2 0#MfiS:f£b;fe„ r^T-T-tr^U 

*£&£bT£»&2fflcfr**'t'K:&9ttb£. ^rbT/ 
9 p x*3j s*~-\*.1iLVk*'*y # V ^^ftl-J: 9 C o 
«ffi5 1 , 5 2 Srlgjp: 10 0 nmfcttJ&JSLfco 
^-TtfV-t-y ^3.-^5 4(0^ffi<D^g6^|±m®5 2IC 

[0 0 6 5] #P>ixfcS*W^ffiSrFE-SEMtrTS 
^Wcir5. HI5a, b) \C7frt£ 9 (CfitttK^K 

jg5 3ri>e>#— jffwv^a— :/5 4*5y— xtfxnm 

4xlr?&o-CA^t>B<r>*[6U^gL-C*J«!), ©1£5 1. 
jtfWV ^-a— y 5 4<DS&li&nm~®:l 0 runt 1 *? 
_[0 0 6 6 ] 'fthMz.-h—iZl'-f- / *J- ^—-f^f 

wmmh-**:*. &k<d«&5 1, 5 2icgaMbfcS 

mmkmm*8i)sa\sX*i>2; . «S5£b 



©iilciteeUT^i 0%#v^mcSffl7)5«SiJ$ix, f<oi 
*m©«r-tf a K bp bT t>®«J^B$©m»Kft <£ •? ft 3 

[0067] mmm3 

10 JJciwT i P S*-^yt;fa-/f^^»»^t^ 

BBS t m 4 w^eiitBsia srffl ^ xvtm -r s„ 

[0 0 6 8] 4i**«w6 OtfoSS i £:7;t- h 

y y^77^-tci«j|a6 a) «>J:5tJR«K:»j«b. 
^rO±tcCo«<S6 1 Sr*/<y* y !/ v^&K <fc •? 1 0 

o nm<ommxf8.mvit 0 *Lxm<D-mzmmm*ft 

»M6 2^»Lfc„ je»fe^gcgi55>6 2(D^SS!I^ 
Ji^/h^-y7^^-S:*-t-S)^*«m6 1 Jblc^tt. Co 

20 #8:1' J: 9 *Tofc„ :©tt©CotCu 

l : 4fi)ofc, r<o*(^Sr|g|4I^LyhS^ 
^SJC^gU-C 1 0~ 7 T o r r O^^T-4 5 Ott'2 
0 »B7=-*t4 <t > ^tro C o AMJf Hi LTtiS 
&~$C lOnmWCo <Z)«tJ«jeiafii^ 6 3 tffrK «5 A« 

*-f4 5^f,7lc*^!Sr2 0 s c cmWALtS^S 
rtWBE^JSr5 0 0^^^/H-Lfc. -eL-TgS^^^T' 
«r^tr LTSfrfitfS: 7 0 0*CI- bfc„ ®S*5^L fc 
30 xfl/y^^20sccm^AttS)£:$^© 

[0 0 6 9] #6>tl-fcS<*<?5*ffi5rFE-SEMJC-ca 

?gbfc^c^., i36c) x o ^mm^WLU^ 

6 2*ffiOte«6@m^6 3^f>*-JJ?>"f 7^3.— y 

[0 0 7 0] ^ibtvfctf-jtf^-J-y^-yx'M^fc 

40 #+tf¥ffi-fSfc*, SSSrSTM, AFMS«B»«I-Sl 
Utttt, ^WggaSe 1 -bgalSbTt. STM, AFMff 
ffi(Oife^, ft— T&ls-T / =l — Z/T i p^iifijff/ili 

[00 7 1] 

[oo72] i) meta^«j»-^<o«tv^— #vt/ 

50 ^^.-y^NV^SrffiW-C^^o 
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[0073] 2) mm\zx*)m.&i&i> i fflfflX'Zz>u—tf 
wv yf^-f * -5. 
[oo7 4] 3) KMbLKitmmmmizm&zHx 

[0 0 7 5] 4) S^>*l6lAS*>«e««&— — 

[0 0 7 6] 5) SfiwffiSwlitttciS^-^^y 
[0ffi<DfSSijifcSi9j] 

[Ell] *->t?^iHB^«|jg5r^i-|Si8Sia-e, a) tt« 10 
*W**-^7r-f^- > b) «^HHT*/U7r^ 
jtfvof+v c ) li-v^ 

/w t/fa-y. d) tti'i'^/U? 

[0 2] «S*-^^/5 L o.-yx^W^roSijg7 , n 
fc*©«tt*ifiH-e. a) tt»*_hK:« 
tttHtf-aWR <t=-a*» b) « 

[0 3] J£te0!li0>#— tfWv^-a— T'f/^^ioli 20 
5gyn-fe^5rSi^-t-5fci6©fBi»S»fa50-C, a) 
±l£ttSfltfr/ijUKL£&w*. b) tt^oJhKjBttaff- 
£IUK (T=-A-iHr) */ftKl,ft:&^&. c) 

[04] ft—tf^y^s-yojftjtisaoffiftBl-cfc 

•5. 

[0 5] y9*/M^©*j«SrR 
Hi-Sfc&OffilftB'?. a) li±«>b*fc¥ilH! b) 

itmmmmx'hz. 30 
[06] t i P m* — jk v-*-/ ^ ^— y^w^ossjg 

yn-t^SrIS.^-r^fc«)WfBfBS»fffi0-C. a) l*S#± 
K««««rrtJtL*:-i:r.*, b) ti-twJ^O-gBic^ 
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